In a previous paper (Yasuda 1970 upper epidermal cells were previously described (Yasuda 1964 (Yasuda , 1965 , only the internal structure of upper epidermal cells is briefly explained here.
Since the upper epidermal cells of rose petals does not differ fundamentally from general plant cells with reference to the cellular constituents, detailed de scriptions about each cellular elements will be omitted. However, it is desirable to give illustrations of the features of the cytoplasm, because it seems to be im portant in considering the initial appearance of the tannin body.
In the less mature cells it is recognized, in addition to the parietal cytoplasm surrounding the central vacuole, that some cytoplasmic strands bridge the central vacuole, especially in the upper re gion of the cell (Fig. 1a) . Several strands fuse with one another at a certain place to acquire a radiated shape (arrow, Fig. 1a ). On the other hand, in the mature cells only a narrow layer of parietal cytoplasm is encountered (Fig. 1b) , and the cytoplasmic strands are not found probably because they have been at tracted to the parietal cytoplasmic layer as the cell matured.
Observation of the developemnt of the tannin body The present observations were made by comparing two kinds of specimens, fresh and fixed materials. For convenience of explanation the A part of the tannin body is partially associated with the parietal cytoplasmic layer. In the fresh epidermis, these three layers are not distinguishable.
C. The latter stage: The upper epidermal cells of the petals fully exhibiting the bluing effect, include a tannin body which has a massive appearance. The feature varies according to the specimens, being ellipsoid-, gourd-, or ovoid-shaped and the like in appearances. In the fixed material, typical examples show the three layers having the same pattern as those of the middle stage. A flank of the tannin body also is in contact with the parietal cytoplasm (Fig. 3 c) . Tonoplast is not discernible through the growing stages.
Discussion
From a comparison between two kinds of specimens, it is clear that the structures which are stained with the dyes used in the fixed materials correspond to the blue spherule in the fresh epidermises, throughout all the growing stages. As discussed previously (Yasuda 1970) , in the rose petals the regions positive for Kaiser's solution-toluidine blue method can account for the abundant inclusion in tannic substance. Hence, the present author would like to interpret the blue staining with toluidine blue as an identification of tannic substance, giving the name of tannin body to the blue spherule.
As for the reason why the tannin body indicates the radiated feature in the early stage, the explanation may be given that the tannin body originates at the region where the cytoplasmic strands crossed radiatedly. That the regions sensitive to toluidine blue also stained well with fuchsin and fast green, may suggest that the cytoplasm adjacent to the origin of the tannin body has a special property, for instance, some colloidal state.
From the staining of the tannin bodies in the fixed materials in the middle and latter stages, it seems reasonable to assume that the central layer is abundant in tannic substances, that the layer enveloping the central layer is composed of cytoplasm acquiring some special properties and that the membrane-like layer has a cytoplasmic character accumulating tannic substances. If this assumption is true, then it may be more likely that the tannin body has its origin in the interior of the cytoplasmic strands.
From the fact that the part of tannin body in the middle and latter stages is associated with the parietal cytoplasmic layer and nevertheless is initiated in a part of the cytoplasmic strands, the explanation can be that the tannin body may be at tracted to the parietal cytoplasmic layer as the cytoplasmic strands are drawn to the layer.
The relationship between the tannin body and tonoplast is also a question to be determined. If the tannin body has its origin in the interior of the cytoplasm, the tonoplast would be expected to exist on the exterior of the tannin body (Fig. 4a) , unless it tears the tonoplast in the course of development. When the tannin body which has originated in the interior of the cytoplasm gets partially out into the central vacuole by tearing the tonoplast in the course of development , the tono plast must then be illustrated as shown in Fig. 4 b. Fig. 4 c would be available for these cases in which the origin of the tannin body occurs on the surface of the cyto plasmic strands.
There is literature concerned with tannin cells, * but information correlating to the developmental process of tannin bodies is sparse. Tokugawa et al . (1936) made an observation on the formation of tannin cells in the fruit of persimmon . and Toriyama (1955) studied the development of the tannin vacuole in the motor cells of Mimosa pulvinus. In the fruits of persimmon, a tannic sub -stance begins to accumulate in some small vacuoles, in near association with the formation of the vacuole in the cytoplasm. In the motor cells of the Mimosa pulvinus, a tannic substance ap pears in a particular vacuole termed the "tannin vacuole" in the cytoplasm. These examples would make it more likely that, in the upper epidermal cells of rose petals, the origin of the tannin body is in the interior of the cytoplasm with an accumu lation of the tannic substance in a special vacuolar system.
The tannin body of the rose petals, looked at in the middle stage of development, is superficially similar to that of the oriental persimmon (Kitagawa 1968) and of the Mimosa motor cell (Toriyama 1954 (Toriyama , 1966 , and especially bears more resemblance to the latter material. Hence, it seems desirable to make further observations on the blue spherule, that is the tannin body in the rose petals, in conjunction with the results on the motor cell of Mimosa.
Though some additional work is needed, the present observations can provide a possible explanation, for the bluing development in the red rose petals, that the tannin body (having certain points of likeness to the tannin vacuole) grows in an upper epidermal cell and anthocyanin (previously contained in the cell sap) reacts to it with iron (probably accumulated by the transpiration stream).
There are two discussions on the cause of the bluing effect in the rose petals reported to date, one cause being attributed to the lack of tannic substance in the petal tissue (Currey 1927) , and the other cause ascribed to the rise of the pH value in the cell sap denying Currey's theory (Weinstein 1957) . In both experiments,
